Introduction
============

The advances in health sciences have been monumental, especially over the last couple of decades. These advances are the outcome of numerous high quality research efforts. So-called "translational research" has succeeded in bringing many discoveries from the bench to the clinic and, to a lesser extent, vice versa. But the question that arises is: Did we optimize our research system to the extent that we can keep doing what we are doing? It has been successful so far, so why change?

While experts may take different sides in a debate about the pros and cons of the current research process, one point that everyone would agree on is that there is the need to improve the research process at various levels. This is even more pressing to optimize the wide use and application of research at the practice level to reach the intended target population. The purpose of this paper is not to provide a suggestion for a quick fix for the insurmountable research challenges, but rather focus on one area that is not well addressed in the classic medical research activities, namely "pragmatic research".

Pragmatic research can be defined in different ways, but it simply means conducting research in real-life settings so one can get real-life results. It is the methodology of research that aims at identifying the right and relevant question and pursues the answer through approaches that assure obtaining adequate knowledge on the applicability and generalizability of the conclusion to the intended population. In order to highlight the importance of adopting pragmatic research, two issues will be addressed in this manuscript, ie, why pragmatic research is needed and how to do it?

Why pragmatic research is needed
================================

The answer to this question comes from the fact that most of the current research approaches do not precisely reflect the true life situation of the whole population of intended patients, especially during drug development. The following are a few examples illustrating this point: Only a small fraction of patients is enrolled in clinical trials. For example, 2%--3% of cancer patients participate in clinical studies in the US.[@b1-por-2-001],[@b2-por-2-001] Furthermore, certain population may even be underrepresented in these studies.[@b3-por-2-001]--[@b5-por-2-001]Clinical trials may have restricted inclusion criteria that are suitable for only a small subgroup of a patient population, yet the approval and real-life use will invariably include different patient populations.[@b6-por-2-001]The registration trials are generally conducted in advanced tertiary centers with many resources, support staff, and services which may not exist to the average practitioner, who may not have access to expensive technologies, sophisticated expertise, or a supportive infrastructure while they are managing their patients in day-to-day practice.The research staff helps in managing the patients enrolled in clinical trials and the protocol provides guidance to the treating physicians. This explains why patients in clinical trials may fare better than those who are not in studies.[@b7-por-2-001]--[@b9-por-2-001] Research staff will not be available to help practitioners when they are treating patients off clinical trials.Conducting a study is a rigorous process, including auditing and monitoring, and many issues that may be overlooked in real-life practice, such as drug accountability, drug usage, and drug--drug or drug--food interaction risk.Postmarketing pharmacovigilance programs/studies are not adequate because they depend on the abilities and willingness of physicians to recognize the safety issues and voluntarily report them. That is why, in many instances, safety issues are recognized only after patients suffer serious or even fatal side effects.Ethnicity and pharmacogenomic variability pose another layer of complexity, because therapeutic studies may be conducted in certain populations (such as Western or Asian); yet the studied drug gets approved and used by people from different races and ethnicities across the globe.Access to innovative therapies that are complex and expensive may be limited in certain areas or for certain populations, which makes these discoveries or advances irrelevant to some people who may be deprived of life-saving therapies.

These facts highlight the need to incorporate more pragmatic research approaches at various steps of drug development and other clinical research activities. This will be critical for the evolution of translational research to achieve the best possible outcome for patients.

What is the solution?
=====================

Pragmatic research will help address the real-life performance and activity of new therapeutic modalities. Therefore, the current model of translational research should be modified to accommodate more pragmatic research concepts. This can be achieved by a number of actions. Certainly thinking and acting outside the traditional box will open new horizons that have the potential to transform the research efforts into more effective endeavors. The following are examples of new emerging approaches that have the potential to do just that.

Developing and adopting innovative research approaches
======================================================

-   Creating and adopting innovative concept design is critical to identify the most appropriate patient population that will benefit potentially from the medications.[@b10-por-2-001],[@b11-por-2-001] Creating such studies will require a new approach to study design from hypothesis generation to data analysis. Developing more pragmatic clinical trials that focus on the most relevant outcome, including more real-life patients, is important to achieve more generalizable results.[@b12-por-2-001] Furthermore, pragmatic research studies should be conducted as early as possible in the regulatory process of drug approval in order to obtain real-life data from different settings and real patient populations. This will assure collecting data about the efficacy and safety of a particular therapy in a systematic way rather than in a haphazard sketchy way.

-   Facilitating access to curative therapies may require developing a therapeutic approach using available resources, such as less expensive medication or shorter duration of therapy. This approach may save many lives or alleviate the suffering of many people rather than waiting for more expensive therapies to become available. For example, children in developing countries are dying from malignancies due to lack of access to expensive treatment. A protocol using a less expensive, readily available medication may prove to be effective in saving the lives of children afflicted with this disease.[@b13-por-2-001]--[@b16-por-2-001] Another example is an investigation to decrease the duration of radiotherapy for early breast cancers which will not only be more feasible for patients in countries with limited resources but also more convenient for patients in developed countries.[@b17-por-2-001],[@b18-por-2-001]

-   The design and analysis of these studies require proper and accurate statistical methodology that aims at reaching meaningful results with value in real life not just focusing on statistical significance of differences between numbers.

Revamping the infrastructure of research
========================================

It is critical to involve the largest possible samples of the target population from different backgrounds. This will entail encouraging multiple site trials at national levels and across borders. Therefore, cooperative research group support is required. Developing practice-based research through practice-based research networks may help to identify the gap between recommended care and actual care, and become like a laboratory to test new discoveries in the real world. Furthermore, having electronic systems that are linked and able to communicate in a proper way to generate databases will enable conducting real-life--real-time research on specific issues. Enhancing information technology to improve research is paramount to enable us to move to large-scale, broad-based, and real-life research.[@b19-por-2-001]--[@b22-por-2-001]

Improving current research approaches
=====================================

The aim is to build on the existing experiences and knowledge by utilization of classic methodology and approaches on a larger scale and in a more effective way to paint a better picture of the performance of a certain therapy or condition in the real world. The following are examples of such approaches. Improve the utilization of the "expanded-access programs" which provide medications to patients prior to approval for marketing. However, expanded access programs usually follow the strict inclusion criteria submitted to the regulatory agencies. In a sense, this may have certain limitations regarding who would be included in the drug evaluation, but nevertheless, it is closer to real life by mere access to a larger patient population in different settings,[@b23-por-2-001] therefore, a better utilization of this process by collecting detailed data and conducting assessments and analyses to delineate different issues related to the wider use of new therapies.Encourage the use of retrospective studies which may help evaluate the efficacy and safety of therapies already used in practice, generate new hypotheses, and/or determine the outcomes of certain diseases. However, this approach has many inherent limitations, eg, the inability to capture data in a systematic and complete way and to identify all reasons for drug interruption, dose modification, and adverse events. In spite of all these limitations, retrospective data or even case reports may provide new insights about certain medical conditions or therapies that are noteworthy. Properly conducted retrospective studies will help tapping and mining already existing data that might reveal useful information in an easy-to-do, ie, a more feasible way, than other study types.Another approach is to conduct prospective observational studies on a large group of patients whom physicians decided to treat with a certain therapy, then monitor efficacy and safety closely without intervening in the management decision. Analysis of the findings will reveal any concern related to treatment safety or efficacy, in addition to determining the "real-life" patterns of practice.Accelerate the validation of therapy or intervention in different patient populations prior to wide use, especially in different ethnic groups. Due to differences in pharmacogenomics among ethnic groups, retesting medications is prudent to determine safety and efficacy.

Conclusion
==========

Adopting research approaches that bring about a meaningful benefit to the intended patient population in real-life setting is long overdue. This includes expanding and improving the currently used approaches, in addition to developing new and innovative methods that bring the most benefit to those who need it the most. It is about bringing the right intervention to the right patient at the right time, and that is the essence of "pragmatic research".
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